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(54) FUEL CELL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure interpolar differential pressure 
control, in a solid polymer electrolyte membrane fuel cell. 
SOLUTION: This fuel cell system comprises the fuel cell 1, having an 
anode electrode and a cathode electrode on the opposite sides of a 
solid polymer electrolyte membrane to generate power, when 
gaseous hydrogen is supplied to the anode electrode and air is 
supplied to the cathode electrode, a regulator 5 for reducing the 
pressure of the gaseous hydrogen supplied to the fuel cell 1 according 
to the pressure of the air, and a purge valve 8, disposed in a hydrogen 
off-gas recovery line 1 1 as a passage of gaseous hydrogen 
discharged from the fuel cell 1 and adapted to open, according to a 
differential pressure between both electrodes to release the pressure 
of hydrogen off-gas; and further comprises, on downstream side of 
the regulator 5, an interpolar differential pressure control valve 20 for 
controlling the differential pressure between both electrodes by releasing the gaseous hydrogen via valve 
travel control, according to thrust difference caused, when a first thrust based on the pressure of the air and 
urging force of a bias setting spring and a second thrust, based on the pressure of the gaseous hydrogen 
are brought in opposed action. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrode-differential-pressure control technique in the fuel cell of 

a solid-state polyelectrolyte membrane type. 

[0002] 

[Description of the Prior Art] The both sides of the solid-state polyelectrolyte film are equipped with an anode 
electrode and a cathode electrode, fuel gas (for example, hydrogen gas) is supplied to an anode electrode, oxidizer gas 
(for example, oxygen or air) is supplied to a cathode electrode, and there are some which extracted the chemical energy 
concerning the oxidation reduction reaction of these gas as direct electrical energy in the fuel cell carried in a fuel cell 
powered vehicle etc. In this fuel cell, hydrogen gas ionizes by the anode side and it moves in the inside of a solid-state 
polyelectrolyte, and an electron can move to a cathode side through an external load, and can take out now the 
electrical energy by a series of electrochemical reaction which reacts with oxygen and generates water. 
[0003] An example of the conventional fuel cell system equipped with this fuel cell is shown in drawing 5 . In this fuel 
cell system, the pressure up of the air as oxidizer gas is carried out to a predetermined pressure by the compressor 52, it 
humidifies with the cathode humidifier 53, and the cathode electrode of a fuel cell 51 is supplied. After a generation of 
electrical energy is presented, this air is discharged as air off-gas from a fuel cell 1, and is discharged through a 
pressure control valve 54. This pressure control valve 54 controls the supply pressure of the air in a cathode electrode. 
On the other hand, the hydrogen gas as fuel gas is decompressed with a regulator 55, it humidifies with the anode 
humidifier 57 via an ejector 56, and the anode electrode of a fuel cell 1 is supplied. Here, a regulator 55 decreases the 
pressure of the hydrogen gas supplied to an anode electrode according to the pressure of the air supplied to a cathode 
electrode. After a generation of electrical energy is presented with hydrogen gas, it is discharged as hydrogen off-gas 
from a fuel cell 1, is attracted by the ejector through the hydrogen off-gas recovery way 61, joins the fresh hydrogen 
gas which passed the regulator, and is again supplied to the anode electrode of a fuel cell 1. 

[0004] By the way, in order to avoid breakage of the solid-state polyelectrolyte film, it is necessary to hold down the 
differential pressure of the pressure of the hydrogen gas of an anode electrode, and the pressure of the air of a cathode 
electrode to below predetermined default value, and to operate in this fuel cell system, then, the former « the hydrogen 
off-gas recovery way 61 - electromagnetism - the purge valve 58 of a drive type was formed, and when said 
differential pressure reached said default value, the purge valve 58 was controlled electrically to make a purge valve 58 
open. The technique same also to JP,7-78624,A as this is indicated. In addition, a purge valve 58 is suitably opened if 
needed, when draining the water of condensation with which the moisture contained in hydrogen off-gas condenses, 
and it it not only opens for said differential pressure control, but is generated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when closing motion of a purge valve 58 is electrically controlled 
like before, the differential pressure between said two poles is controlled and fault arises fracture of an electrical signal 
line, the fall of power, or on a computer, a purge valve 58 stops operating, and there is a possibility of performing 
unnecessary valve opening and reducing system efficiency. 

[0006] Moreover, replacing with the electrode-differential-pressure management using said purge valve, and missing 
an excessive pressure mechanically by the maximum pressure control using a spring type pop off valve is also 
considered. Here, a spring type pop off valve is a mechanical relief valve which has the structure which the spring load 
is beforehand set up so that it may open with the maximum specified-pressure value, the valve element currently 
pressed down by the clausilium condition according to the spring load when the pressure exceeded default value opens, 
and misses a pressure. This spring type pop off valve can set the maximum specified pressure which is a valve-opening 
threshold only to the pressure value (1 constant pressure) of one point somewhere. 
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[0007] However, in the case of a fuel cell, as shown in drawing 6 , according to the output value of a fuel cell, the 
upper limit of pressure of an anode electrode changes. Therefore, it is the spring type pop off valve to which only one 
point can set a valve-opening threshold (the maximum specified-pressure value), and is substantially [ that it is difficult 
to manage the maximum pressure of the anode electrode of a fuel cell, and ] impossible. Then, this invention can 
ensure management of electrode differential pressure, even if the upper-limit-of-pressure force of reactant gas changes 
according to the output value of a fuel cell, and it offers the fuel cell system which can ensure breakage prevention of 
the solid-state polyelectrolyte film. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention indicated to claim 
1 It has an anode electrode and a cathode electrode on both sides of the solid-state polyelectrolyte film. To an anode 
electrode Fuel gas The fuel cell which (for example, the hydrogen gas in the gestalt of operation mentioned later) is 
supplied, and oxidizer gas (for example, air in the gestalt of operation mentioned later) is supplied to a cathode 
electrode, and is generated (for example, fuel cell 1 in the gestalt of operation mentioned later), Either gas of said fuel 
gas supplied to said fuel cell, and oxidizer gas The regulator which decreases the pressure of (the hydrogen gas [ for 
example, ] in the gestalt of operation mentioned later) according to the pressure of the gas (for example, air in the 
gestalt of operation mentioned later) of another side (for example, regulator 5 in the gestalt of operation mentioned 
later), The passage of the off-gas of one [ which is discharged from said fuel cell / said ] gas The purge valve which is 
prepared in (for example, the hydrogen off-gas recovery way 1 1 in the gestalt of operation mentioned later), opens 
according to the differential pressure between said two electrodes, and misses the pressure of said off-gas (for example, 
purge valve 8 in the gestalt of operation mentioned later), In a preparation ********** system The pressure and elastic 
body of gas of said another side (For example) When it counters mutually and the 1st thrust based on the energization 
force of the spring 29 for a bias setup in the gestalt of operation mentioned later and the 2nd thrust based on the 
pressure of one [ said ] gas are made to act It is characterized by equipping the lower stream of a river of said regulator 
with the differential pressure control valve between poles (for example, differential pressure control valve 20 between 
poles in the gestalt of operation mentioned later) which is alike, adjusts whenever [ valve-opening ] according to the 
thrust difference to produce, misses one [ said ] gas and adjusts the differential pressure between said two electrodes. 
[0009] Thus, even if the pressure of the oxidizer gas supplied to the pressure or cathode electrode of fuel gas supplied 
to an anode electrode by constituting changes according to the output of a fuel cell, the differential pressure between 
two electrodes (henceforth electrode differential pressure) is controllable by both the purge valve, and both [ either or ] 
between poles. Said thrust difference also becomes large, so that the differential pressure of the pressure of one [ said ] 
gas and the pressure of the gas of another side is large, and the differential pressure control valve between poles adjusts 
whenever [ valve-opening ] so that it may become small, and enlarges electrode differential pressure, so that whenever 
[ valve-opening ] is adjusted so that it may become large, electrode differential pressure is made small, so that said 
thrust difference is large, and said thrust difference is small in the differential pressure control valve between poles 
especially. Consequently, it enables the differential pressure control valve between poles to adjust electrode differential 
pressure to the predetermined range. Moreover, since actuation of the differential pressure control valve between poles 
is purely mechanical, also when an electric trouble arises to a system, it operates normally. 
[0010] Differential pressure between the two electrodes whose invention indicated to claim 2 is the valve-opening 
thresholds of said purge valve in invention according to claim 1 is characterized by being set up smaller than the 
differential pressure between the two electrodes which are the valve-opening thresholds of said differential pressure 
control valve. Thus, when management of the electrode differential pressure at the time of normal operation is 
performed by actuation of a purge valve with a small valve-opening threshold and electrode differential pressure 
becomes size from the valve-opening threshold of the differential pressure control valve between poles by constituting, 
both a purge valve and the differential pressure control valve between poles open, and electrode differential pressure is 
reduced more quickly. Moreover, also when a purge valve causes poor actuation, the differential pressure control valve 
between poles should operate, and breakage of the solid-state polyelectrolyte film should be prevented. 
[001 1] Invention indicated in claim 3 term is set to invention according to claim 1 or 2. Said purge valve and the 
differential pressure control valve between said poles are constituted by one. One valve element (For example, the 
valve element 27 in the gestalt of operation mentioned later) shares the valve element of said purge valve, and the 
valve element of the differential pressure control valve between said poles. This valve element By the mechanical 
component (for example, the plunger 35 in the gestalt of operation mentioned later, the coil 37 for solenoids) of said 
purge valve which makes an electric signal drive timing, while a switching action is possible It is characterized by 
being the septa coordinated with said valve element, and being able to adjust the septum (for example, pressure 
regulation diaphram 22 in the gestalt of operation mentioned later) which said the 1st thrust and said 2nd thrust counter 
the both sides, and acts on them whenever [ valve-opening ] as a mechanical component of the differential pressure 
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control valve between said poles. Thus, by constituting, reduction of components mark and reduction of an installation 

tooth space can be aimed at. 

[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the fuel cell system concerning this invention is 
explained with reference to the drawing of drawing 4 from drawing 1 . In addition, the fuel cell system in the gestalt of 
each following operation is the mode carried in the fuel cell powered vehicle. 

[0013] [Gestalt of the 1st operation] First, the gestalt of operation of the 1st of the fuel cell system concerning this 
invention is explained with reference to the drawing of drawing 3 from drawing 1 . Drawing 1 is the outline block 
diagram of a fuel cell system. A fuel cell 1 carries out the laminating of many eels in which it comes to prepare the gas 
passageway for an anode electrode and a cathode electrode being prepared in the both sides of the solid-state 
polyelectrolyte film, and supplying reactant gas to the outside of each electrode, and is constituted. The hydrogen gas 
as fuel gas is supplied to an anode electrode, and this fuel cell 1 generates electricity by supplying the air as oxidizer 
gas to a cathode electrode. 

[0014] After having been pressurized by the air compressor 2, being humidified with the cathode humidifier 3, 
supplying the cathode electrode of a fuel cell 1 and offering the oxygen in this air as an oxidizer, air is discharged as air 
off-gas from a fuel cell 1, and is emitted to atmospheric air through a pressure control valve 4. ECU 10 controls a 
pressure control valve 4, and adjusts the supply pressure of the air in a cathode electrode to the pressure according to 
the demand output of a fuel cell 1 while it drives an air compressor 2 and supplies the air of the specified quantity to a 
fuel cell 1 according to the output (henceforth, demand output) demanded of the fuel cell 1 . 

[0015] After the hydrogen gas emitted from the high-pressure hydrogen tank which is not illustrated on the other hand 
is decompressed by the regulator 5, it passes along an ejector 6, is humidified with the anode humidifier 7, and is 
supplied to the anode electrode of a fuel cell 1 . After a generation of electrical energy is presented, this hydrogen gas is 
discharged as hydrogen off-gas from a fuel cell 1, is attracted by the ejector 6 through the hydrogen off-gas recovery 
way 1 1, joins the hydrogen gas supplied from said high-pressure hydrogen tank, and is again supplied to a fuel cell 1, 
and it circulates through it. 

[0016] By making into signal pressure the pressure of the air supplied from an air compressor 2, a regulator 5 consists 
of a proportionality pressure control valve of for example, an air type, it is inputted through the pneumatic-signal 
installation way 15, and it carries out reduced pressure control so that the pressure of the hydrogen gas of regulator 5 
outlet may serve as a predetermined pressure range according to said signal pressure. In addition, a regulator 5 is 
controlled by the fuel cell system in the gestalt of this operation so that the pressure ("anode pole gas pressure" is 
called hereafter) of the hydrogen gas supplied to an anode electrode becomes larger than the pressure ("cathode pole 
gas pressure" is called hereafter) of the air supplied to a cathode electrode. 

[0017] the hydrogen off-gas recovery way 1 1 - electromagnetism - it connects with the hydrogen off-gas exhaust 
passage 12 through the purge valve 8 of a drive type, the output of the differential pressure sensor 9 by which ECU 10 
detects the differential pressure of anode pole gas pressure and cathode pole gas pressure, i.e., electrode differential 
pressure, - being based - the electromagnetism of a purge valve 8 - a mechanical component is operated and closing 
motion control is performed, namely, the electromagnetism of a purge valve 8 - the mechanical component makes the 
electric signal drive timing. This purge valve 8 opens, when the output value of the differential pressure sensor 9 
amounts to deltaPl, it controls electrode differential pressure or less to deltaPl, and also when predetermined 
conditions are fulfilled, it opens, and it has an operation of draining so that water may not collect on the anode 
electrode side of a fuel cell 1. 

[0018] The hydrogen supply way 13 which connects the anode humidifier 7 with an ejector 6 is connected to the 
hydrogen off-gas exhaust passage 12 through the hydrogen gas exhaust passage 14 equipped with the differential 
pressure control valve 20 between poles which has the characteristic configuration of this invention. The differential 
pressure control valve 20 between this pole is explained with reference to the outline sectional view of drawing 2 . The 
building envelope of the body 21 of the electrode-differential-pressure regulator valve 20 is divided up and down by 
the pressure regulation diaphram 22, the space above diaphram 22 has become the signal pressure room 23, and lower 
space has become the hydrogen gas passageway 24. The signal pressure room 23 is the closed space equipped with the 
air installation hole 25, and the air pressurized by the compressor 2 is introduced into the signal pressure room 23 from 
the air installation hole 25 through the pneumatic-signal installation way 15. 

[0019] The stem 26 is attached in the inferior surface of tongue of diaphram 22, and the valve element 27 in which 
taking-a-seat estrangement is possible is formed in the stem 26 from the bottom to the valve-seat section 28 in the 
hydrogen gas passageway 24. And the spring 29 for a bias setup (elastic body) which energizes a valve element 27 in 
the direction which sits down in the valve-seat section 28 is formed in the signal pressure room 23. 
[0020] Moreover, the hydrogen gas inlet 31 which is open for free passage to hydrogen gas-passageway 24a of the side 
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by which the valve element 27 is arranged, and the hydrogen gas outlet 32 which is open for free passage to hydrogen 
gas-passageway 24b of the side by which the valve element 27 is not arranged are formed, the hydrogen gas inlet 31 is 
connected to the hydrogen supply pipe 13 through the hydrogen gas exhaust passage 14, and the hydrogen gas outlet 
32 is connected to the body 21 through the hydrogen gas exhaust passage 14 in the hydrogen off-gas exhaust passage 
12. Therefore, as shown in drawing 1 and drawing 2 , the hydrogen gas decompressed with the ejector 6 is introduced 
into hydrogen gas-passageway 24a from the hydrogen gas inlet 31, and if a valve element 27 estranges and opens from 
the valve-seat section 28, the hydrogen gas introduced into hydrogen gas-passageway 24a will flow into hydrogen gas- 
passageway 24b, and will come to flow from the hydrogen gas outlet 32 to the hydrogen off-gas exhaust passage 12 
further. 

[0021] In addition, it is desirable to use what was excellent in the corrosion resistance over hydrogen about the 
components referring to [ the components which constitute the differential pressure control valve 20 between poles ] 
hydrogen gas, for example, the aluminum which performed stainless steel or surface alumite processing to the body 21, 
the valve element 27, and the stem 26 is suitable, and a fluororubber is suitable for diaphram 22. 
[0022] Thus, in the constituted differential pressure control valve 20 between poles, as a result of the pressure of the air 
in the signal pressure room 23 and the energization force of a spring 29 acting on the top face of diaphram 22, the 1st 
thrust based on these acts on the top face of diaphram 22 downward, and on the other hand, as a result of the pressure 
of the hydrogen gas in hydrogen gas-passageway 24a acting on the inferior surface of tongue of diaphram 22, the 2nd 
thrust based on this acts on the inferior surface of tongue of diaphram 22 upward. And diaphram 22 will be governed 
by the thrust difference of these 1st thrusts and the 2nd thrust, and will move. Namely, when the 2nd thrust is smaller 
than the 1st thrust, the downward force acts on diaphram 22, it pushes in the direction (namely, the direction of 
clausilium) which makes a valve element 27 approach the valve-seat section 28, when the 2nd thrust becomes larger 
than the 1st thrust, the upward force acts on diaphram 22, and it pushes in the direction (namely, the valve-opening 
direction) which makes a valve element 27 estrange from the valve-seat section 28. 

[0023] By the way, the pressure of the hydrogen gas with which the pressure of the air supplied to the signal pressure 
room 23 is this ** mostly, and is supplied to hydrogen gas-passageway 24a with cathode pole gas pressure is this ** 
mostly with anode pole gas pressure. Therefore, the differential pressure control valve 20 between poles can be said to 
be the regulator valve which adjusts whenever [ valve-opening ] according to the thrust difference produced when the 
1st thrust based on cathode pole gas pressure and the energization force of a spring 29 and the 2nd thrust based on 
anode pole gas pressure are made to act on both sides of diaphram 22 face to face. 

[0024] And in the differential pressure control valve 10 between poles of the gestalt of this operation, it sets up as the 
spring 29 is compressed in the state of clausilium (setting up so that the energization force of a spring 29 may act on 
diaphram 22 in a clausilium condition if it puts in another way), and the pressure corresponding to the energization 
force of the spring 29 in a clausilium condition is set as the upper limit Plim of electrode differential pressure. Thus, 
since the 1st thrust will serve as size from the 2nd thrust when electrode differential pressure is below Plim if it sets up 
Since the 2nd thrust serves as size from the 1st thrust when the clausilium condition to which the valve element 27 sat 
down in the valve-seat section 28 is held and electrode differential pressure exceeds a upper limit Plim A valve element 
27 estranges and opens from the valve-seat section 28, and the hydrogen gas in hydrogen gas-passageway 24a is 
missed to the hydrogen off-gas exhaust passage 12, and it acts so that electrode differential pressure may be decreased. 
And a valve element 27 moves in the direction of clausilium with reduction in electrode differential pressure, and if 
electrode differential pressure becomes below the upper limit Plim, a valve element 27 will sit down and close the 
valve in the valve-seat section 28. In addition, a degree type is materialized between the energization force F of the 
spring 29 in a clausilium condition, the upper limit Plim of electrode differential pressure, and the area S of diaphram 
22. 

F=Plim-S [0025] Moreover, in the gestalt of this operation, the differential pressure value deltaPl which is a valve- 
opening threshold of a purge valve 8 is set up smaller than the upper limit Plim which is a valve-opening threshold of 
the differential pressure control valve 20 between poles. If it does in this way, management of electrode differential 
pressure is performed by the purge valve 8 with a small valve-opening threshold at the time of normal operation, and a 
fuel cell 1 can be maintained to good operational status. And when electrode differential pressure becomes size from 
the valve-opening threshold of the differential pressure control valve 20 between poles, in addition to a purge valve 8, 
both differential pressure control valves 20 between poles can open, electrode differential pressure can be reduced 
quickly, and breakage of the solid-state poly electrolyte film can be prevented certainly. 

[0026] furthermore , since the differential pressure control valve 20 between poles operate mechanically purely , also 
when a purge valve 8 should cause poor actuation by the electric troubles on a system ( for example , fracture of the 
electrical signal line to a purge valve 8 , the trouble on lowering of electric power and a computer , etc. ) etc. , the 
differential pressure control valve 20 between poles operate certainly , prevent breakage of the solid-state 
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polyelectrolyte film , and be extremely excellent in respect of fail-safe . Moreover, the pressure control in this fuel cell 
system The maximum pressure of anode pole gas pressure is not managed using the spring type pop off valve to which 
only one point can set a valve-opening threshold. Since electrode differential pressure is managed by both the purge 
valve 8, and both [ either or ] 20 between poles Even if anode pole gas pressure or cathode pole gas pressure changes 
according to the output of a fuel cell 1, when managing electrode differential pressure, it is almost uninfluential, 
therefore breakage of the solid-state polyelectrolyte film can be prevented certainly. 

[0027] Drawing 3 is the modification which changed the installation location of the differential pressure control valve 
20 between poles. That is, in the example of drawing 3 , the differential pressure control valve 20 between poles is 
formed in the hydrogen off-gas exhaust passage 16 which connects the hydrogen off-gas recovery way 1 1 and the 
hydrogen off-gas exhaust passage 12. And the hydrogen off-gas which flows the hydrogen off-gas recovery way 1 1 is 
introduced into hydrogen gas-passageway 24a through the hydrogen off-gas way 16 from the hydrogen gas inlet 31 of 
the differential pressure control valve 20 between poles of drawing 2 . Furthermore, the air pressurized by the 
compressor 2 is introduced into the signal pressure room 23 from the air installation hole 25 through the pneumatic- 
signal installation way 17. Thus, also by the installed differential pressure control valve 20 between poles, when 
electrode differential pressure exceeds Plim, the differential pressure control valve 20 between poles can open, 
electrode differential pressure can be decreased, and the same operation and effectiveness as the thing of the mode of 
drawing 1 can be acquired. 

[0028] [Gestalt of the 2nd operation] Drawing 4 shows the example which unified the purge valve 8 and the 
differential pressure control valve 20 between poles. In addition, suppose for convenience that the whole valve unified 
here is called the differential pressure control valve 20 between poles. Also in the case of the differential pressure 
control valve 20 between this pole, it has the body 21, the pressure regulation diaphram (septum) 22, the signal 
pressure room 23, the hydrogen gas passagewaies 24, 24a, and 24b, the air installation hole 25, a stem 26, a valve 
element 27, the valve-seat section 28, the spring 29 for a bias setup, the hydrogen gas inlet 31, and the hydrogen gas 
outlet 32. A valve element 27 is also a valve element of the differential pressure control valve between poles while 
being a valve element of a purge valve, therefore it is sharing the valve element 27. In the differential pressure control 
valve 20 between this pole, the stem 26 is prolonged also to the diaphram 22 up side, the plunger 35 for purge valves 
(mechanical component of a purge valve) is formed in the upper limit of a stem 26, the plunger stowage 36 which 
contains a plunger 35 possible [ vertical movement ] is established in the body 21, and the coil 37 for solenoids for 
moving a plunger 35 vertically (mechanical component of a purge valve) is formed in the outside of the plunger 
stowage 36. 

[0029] When making it function as a purge valve 8 which mentioned above the differential pressure control valve 20 
between this pole, by passing a current in the coil for solenoids, considering as an electromagnet, resisting the 
energization force of a spring 29 and pulling up a plunger 35 up, a valve element 27 is made to estrange from the 
valve-seat section 28, and it opens. That is, the switching action of the valve element 27 as a purge valve is carried out 
by the mechanical component (a plunger 35, coil 37 for solenoids) which makes an electric signal drive timing. 
[0030] Moreover, the 2nd thrust based on the 1st thrust based on the pressure of the air in the signal pressure room 23 
and the energization force of a spring 29 and the pressure of the hydrogen gas in hydrogen gas-passageway 24a is 
acting on the septum 22 coordinated with a valve element 27 through a stem 26 face to face, and this septum 22 has the 
function as a mechanical component (mechanical component of the differential pressure control valve between poles) 
which adjusts whenever [ valve-opening / of a valve element 27 ]. Namely, the situation where normal actuation as a 
purge valve is not performed by some electric troubles (for example, fracture, lowering of electric power, etc. of an 
electrical signal line) etc. arises. When electrode differential pressure exceeds a upper limit Plim Since said 2nd thrust 
serves as size from said 1st thrust, a valve element 27 estranges and opens from the valve-seat section 28, and the 
hydrogen gas in hydrogen gas-passageway 24a is missed to the hydrogen off-gas exhaust passage 12, and it acts so that 
electrode differential pressure may be decreased. And a valve element 27 moves in the direction of clausilium with 
reduction in electrode differential pressure, and if electrode differential pressure becomes below the upper limit Plim, a 
valve element 27 will sit down and close the valve in the valve-seat section 28. 

[0031] Thus, if a purge valve and the differential pressure control valve between poles are unified, since one structure- 
of-a-system component can be reduced and monopoly space can be reduced, in the fuel cell system for car loading 
which has a limitation in an installation tooth space, it becomes very advantageous. 

[0032] Gestalt] of operation of others [ [ ] In addition, this invention is not restricted to the gestalt of operation 
mentioned above. For example, although the gestalt of operation mentioned above uses the pressure adjustment valve 
between poles for the electrode-differential-pressure adjustment in the fuel cell system which controls anode pole gas 
pressure more greatly than cathode pole gas pressure, it can also use the pressure adjustment valve 20 between poles 
for the electrode-differential-pressure adjustment in the fuel cell system which controls cathode pole gas pressure more 
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greatly than anode pole gas pressure. 
[0033] 

[Effect of the Invention] Even if the pressure of the oxidizer gas supplied to the pressure or cathode electrode of fuel 
gas supplied to an anode electrode changes according to the output of a fuel cell according to invention indicated to 
claim 1 so that it may explain above Since electrode differential pressure is controllable by both the purge valve, and 
both [ either or ] between poles While being able to maintain the good operational status of a fuel cell certainly, 
without reducing system efficiency, the outstanding effectiveness that breakage of the solid-state polyelectrolyte film 
can be prevented certainly is done so. Since especially the differential pressure control valve between poles adjusts 
electrode differential pressure to the range of desired by mechanical actuation purely, also when an electric trouble 
arises to a system, it operates normally, and is extremely excellent also in respect of fail-safe. 
[0034] Since both a purge valve and the differential pressure control valve between poles open and electrode 
differential pressure is quickly reduced when according to invention indicated to claim 2 management of the electrode 
differential pressure at the time of normal operation can be performed by actuation of a purge valve with a small valve- 
opening threshold and electrode differential pressure becomes size from the valve-opening threshold of the differential 
pressure control valve between poles, breakage of the solid-state polyelectrolyte film can be prevented certainly. 
Moreover, since the differential pressure control valve between poles should operate and breakage of the solid-state 
polyelectrolyte film should be certainly prevented also when a purge valve causes poor actuation, it excels extremely 
also in respect of fail-safe. According to invention indicated to claim 3, it is effective in the ability to aim at reduction 
of components mark, and reduction of an installation tooth space. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell which it has an anode electrode and a cathode electrode on both sides of the solid-state 
polyelectrolyte film, fuel gas is supplied to an anode electrode, and oxidizer gas is supplied to a cathode electrode, and 
is generated The regulator which decreases the pressure of either gas of said fuel gas supplied to said fuel cell, and 
oxidizer gas according to the pressure of the gas of another side The purge valve which is prepared in the passage of 
the off-gas of one [ which is discharged from said fuel cell / said ] gas, opens according to the differential pressure 
between said two electrodes, and misses the pressure of said off-gas It is the fuel cell system equipped with the above. 
The differential pressure control valve between poles which adjusts whenever [ valve-opening ] according to the thrust 
difference produced when it counters mutually and the 1st thrust based on the pressure of the gas of said another side 
and the energization force of an elastic body and the 2nd thrust based on the pressure of one [ said ] gas are made to 
act, misses one [ said ] gas and adjusts the differential pressure between said two electrodes It is characterized by 
preparing for the lower stream of a river of said regulator. 

[Claim 2] The differential pressure between the two electrodes which are the valve-opening thresholds of said purge 
valve is a fuel cell system according to claim 1 characterized by being set up smaller than the differential pressure 
between the two electrodes which are the valve-opening thresholds of said differential pressure control valve. 
[Claim 3] Said purge valve and the differential pressure control valve between said poles are constituted by one, and 
one valve element shares the valve element of said purge valve, and the valve element of the differential pressure 
control valve between said poles. This valve element By the mechanical component of said purge valve which makes 
an electric signal drive timing, while a switching action is possible The fuel cell system according to claim 1 or 2 
characterized by being the septa coordinated with said valve element, and being able to adjust the septum which said 
the 1st thrust and said 2nd thrust counter the both sides, and acts on them whenever [ valve-opening ] as a mechanical 
component of the differential pressure control valve between said poles. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram in the gestalt of operation of the 1st of the fuel cell system concerning this 
invention. 

[Drawing 2] It is the sectional view of the differential pressure control valve between poles used for the gestalt of said 
1st operation. 

[Drawing 3] It is an outline block diagram in the modification of the gestalt of said 1st operation. 

[Drawing 4] It is the sectional view of the differential pressure control valve between poles in the gestalt of operation 

of the 2nd of the fuel cell system concerning this invention. 

[Drawing 5] It is the outline block diagram showing an example of the conventional fuel cell system. 

[Drawing 6] It is the graph which shows the relation between the output of a fuel cell, and a hydrogen pole upper limit. 

[Description of Notations] 

I Fuel Cell 
5 Regulator 

8 Purge Valve 

I I Hydrogen Off-gas Recovery Way (Passage of Off-gas of One Gas) 
20 Differential Pressure Control Valve between Poles 

22 Pressure Regulation Diaphram (Septum) 
27 Valve Element 

29 Spring for Bias Setup (Elastic Body) 

35 Plunger (Mechanical Component of Purge Valve) 

37 Coil for Solenoids (Mechanical Component of Purge Valve) 
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[0001] 
[0002] 

[ffi*©a«]K*«j& S @tt:g» : f-®«SmO)Mfi!ll=7'/-KSfil<t* V- 

fc*<Di«fc*. CW^^iat-f*, 7/— KfflT**#Xtf**>fcLTE#K#*«»Sl+S:»»L» ^ 
»ft«*iior*V— K«I=»»L» »3HtS(6LT**±rit-r*-a<D«ftft^JEJtlCj:«*fti*;i^r*Biy 

[ooosjzro^^m^^^^f-^^ro^m^v^TAOT-^^Msic^t-cCtD^^m^vX^A-cii, Rltftj 

^tLT(Dfflft*a>^b^52l=«J:yWSH»K*aU.*V— K^a*53^JPaLTJBS«a51©*V— K 

LT$tiJ£*t-S. ^(Dff **J»#54I**V— K««T»<Dffift<0tlM6E*lM» , f*. «*MfX£LT©**# 
«L4ab-i >55T»E U X-tf9456£& ALT. 7/-K*P;¥H57TiinSL. JSSJ^STtfel <7)7/-Km^f^ 
£= CCLT. U^fiU— £551*. *V— KSfilfC^^-S^SKDffi^lcnSCT. 7/— K«ttl=«l&**L*** 
#*<DE*l£M'>£-t±S. 7K^**XI*^mc#t$*T.fc^, ttftttftl A^7Km^**XtLT^tli**t. 
XlsliRS&6 1 *aoTH?^lC«5l**i. L4r ^U-^^M^Lfcffi$^7K^**X<t^3!tLrS:^^«jte1 0>7/ 

[0004]<tC?>T?. CO*8»«»'>Xt-ATI*, H{*H»M«H(Bl«>«»*ia»-r*fc«)lC» 7/— K««©** 
*^©E*i*V— K«««)ffift<DE*t<D«ffi*W3g<DaSttttTlzai*TaiB-r*ifi«l*<**. f-t\ ft* 
I*. ***7*Xia*I»61 fcWKKMSedD/t— 2?#58*»M\ flrE*Etfttffi«5gttl::aLfcfc*l=/<-":?#5 
8*H#4tt<W:3l=/<— i?#58*«Slfl<IfcSl|ffllLTL>fc.1tlB s F7-78624#^$RI=4,C*lil^«<Dftffi*^ 
^£*VCl^o fcfc. /<— i?#58l*. 1lirME1M»a>fci&l=Ifl#**lS£ltT'fc<, fcJlW^ar^+lC***!.**** 

A<^$gLr^j$*^^^^7K^^7k^s<k^«t\^^ic^i:r®i:p#^S : t<DT-fei). 

[0005] 

[|£W/»<»^L«i:5t-#-'5M]LA^L«:*<c>. 1 B£3l5<7)J:5l=/<— i>#580)§l§ffl£mSvMK*fl»LTli&fBiiaiiga>M 

I*. /<-S?#58;b<ff»Ui:«i:ofcy. TMftH#*lT'3T->^-f-A*bJ*s*«T4-&***<**. 
[0006]^^fB/<— i?#*fflt^=ffilfflSJ±e3aiCft^T./<*^y^7#*fflt^=fi^ffi*MI=<fcyi» 

^M*^ftK£LTfc*..ff*^aStt*ffl>L*i/<*««r=J:yffl#«»f=»**&*tTl^#i**<Hl#LTE 

*£SA<^«i££:rr£««5e<&&rt<L#T&5o£<D/**^ 

**1 jfta>E*tt(-SEffi)lcL^lftS"e*«:^. 

[0007]L^L<PA<&. *««?ftfl)*^l=l*»a6l=*-r«fc?ic« »ft«&fl>ffia«IO£UT7/— KWI<D±HE 
LfcA^t. M#M(«*«5gffi*«) t-jftL35^»ST#«:iv<*iC7K^*7#T. ttM&a 

7/-K«a©*k*ff**Mr6©i*fflitT*y» *KMi=^Rr«T**. *ct. cwjbwi*, «m*»a>tH 

*ttlc£CT£fc#XO>±IREajW**tLT*aiW*E©M*tt*fC^ 
[0008] 

«IlC7/-K«at*V— K«a**L,7y-K««l=«»#X(«jLK, ttJM-**ifi<D#«l=a3r'r***#X> 

A<tt»**t*v-K«aiciMbJW*rx(«Atf, aifi-r«*JS«)»»icfeit*ffia)A<«is4*tT38«rs«JH« 

tt<D»»rcteit*ffift)<DE*icii6i:T«i>*-a-*b ; *3.L-*(«jti<» »a-r**ifc<o»i8i-fci+*^j.^— 

*tr*xB**i 1 >iz»it&*u «rfap5«afiiia>affii=(6i:TM#iwri&i-7*f^<Dff 5?#(«* 

zs%m.mm*.i£. aa-r«**<D»»i=*jit-&/W7xgftgffl^y>^29)(Dft»*(c»^<sei a>«*t«r 
iE-*a>#x<DE*r=at^<*2roit*fc*stMc»i^LTffffl*i*fct#ic^i:*«*«icj6i:T#iifl*ii»* 

m^lB-^O**X$^A<LTMIBi^SaM0)ME*iiS1-«aMIIEiaS#(^J^If»^1"Slli£0)^Slc 
felf*«B*ffiilWF20)*»liriBlx*il^-*a)Tai=fll*fc=fc*W«W*. 

[0009]C(D«t5lc«J«^«^tl=J:y.7/-K«aictltlS*n*«S#Xfl)E***lM**V-KMlcttWft**i 
-S^b^XWE^^Mm^m^lrfSCT^^bLTt, W««IBia>«E<JelT\ «IBtfftt»9)t/<-5#t 

<DEAi«b*©#;UDEa£a>*E*<:fc#lM3:£ffirffifia^ 
lM5£#lflate**<*S«fc5l~MLT«M«E*/I^<L.1ltrffi^ 

SLTai»26E***<-r<&. -t«>eiR. aF B iMEi@g#i*. aimaE*BfSttiBicn»-r*wt*<Rriiii=«*. * 
[o"oi o]» sfc^iciBttLfciewi*. ijR«i iciE®a>#gBEicfciv-t, nre/<— s;#0!>M#iittTft«mttn 

COMEI*. «riB«EII»#©IIB#HfflTfc<5ia5MIIII©*EJ:y*/I^<8ft3g4*i.TL^Ci*»«t-r*. C(D «fc 
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[001 ^m^3^nmuzmmt.m^m^^tzltm^z\znB(o^^z^x % ^n^-^tmnmmm 
i±mmmz-ftizmf$.£tiT&v.— ?o)#mm*.i£. &&?&mife(»*m\znrt&&w2.i)tfmts.'*— t J : & 

KSI5(ffiJ^li^i£-r§ll^<D^Slcfclt5^>vA'35, Vb/^Kffl=K;U37)lc,fcy||li1iM£^T-fc5<!:t4» 
[0012] 

[001 3]Cmi 0)|li6(7)^S]*!)ftlC. C<7)^^I^^^«*:>^A<7)^1 <7)||jfe(Dff*S£J11>t>JIl3<»|2IS 

t: &&immLxmfitetiTi^o zammm&i it. Ts-h*mmizm®iS7.tLx<D*mjS7.tfmi&z*i. *»v— k 

MI=iHb**Xi:Lrfl)ffiftA<itt«$*i.TlB«*ff5. 

[001 4]^SI*xT=l>^-v-y-2IC t );oTi)nffi^. *V-KAnMS3rA0;IS;KT8m®7fe1 ©av— KWiictt 
£tfLT*SiKifcfcfcS£*t-i>. ECU1 01*. izm*£hXl*Z>tiitl (JJTF. til*) ICES I73>^ 

&M L ).Ts-i : to)&%»7xM£*ixmmn%n oTs-Fnmiz&ii&ztiZo zo)*.miixi*mmz&£titz'&. 
t&wn%ii frt>*m*z>iixti.xt&mt<ti. ^m^-ya^MBi ^ im-ox^-a^eiz^mt^x. ttiumE.fcm 
^><?^m^^^m±'7.t^LmifmmmmTizm^timm^^^iztj:^xL^^ 

[001 6]U^ib— *5I*. ^J^I^a^<DJ±^jJ±*$iJ(JP#A^^y> xT3>:?U^2;&^&$S£;K££Sa(Di± 
Jl£m^&tLXmfLm-%mA&1 5£fl-LTA*£*U U^l^— 5'5taPO)7K^**XCDE*A<fiIfBfi#J±rcEBi: 

(001 7]7K^y*fXlEllJZS&1 1 liffi^|gi!liC<7)/^— ^#8^^tT7K^^**X^ffiSSl 2lCjfM!f £*tTl^ 0 EC 
*-r5>Sf£LTl*S. y#8(*. ME-b>-9-9<7)ai*fiI*<AP1 IZ^Lf-i:#IC||#LT^ra^£E^AP1 KIT 

icftw-raisav ffifeo)tkm<mz£thtzt&zffi#Lx. mnmm o>7s-\:wmmz*.ifimtt&^*?\z» 
[001 8]x4r*^£Ty-K»M7£ttta-f **««i&tti 3i*. MHA)mntiM*na»SEss 

#20£{§*fc7Kfl**;M#tiii&l 4^Lr*m^-y*fX^tBiESl 2fCfgi^£*lTlN-5, C0>afHMI±i8g#2Olco 

UTM^mBSBftSS^MLTg&BJl-t^,, «|P5^i±iaS#20(07t?T f ^21 <73P«gg|JSFaU±iai±^'<-V^ i 5A22lC 
J;oT±TIZtt«^^rL^r.^^77A22*yt±ffl!l(»^P^I*^i•§■l±M23IC^CoTt^T.Tfil|<0Sral*7K^** 
^a^^24lC^orL^^.^t^M23[*SS#A^25^#^fc^^SF^IC^orL^T.^>^^•>+^2^ADJ±^fc 
^aA<^a^iMAIES15^LT^^A^L257^^^bfi■f•l±M23lc^A*^o 

[001 9]^-<-\'y7A22a)T®ICl±XT i A26A^y«-ltt.*l.Tfcy. X^fA26rcl*. 7K^**XilSS24W(7)/\*;U^ 

is-hU2s\zn\^x±mfr%m&m^ffite&&2.7tfWL\-fh*ix^z>. ^-lt. fi^EM23Kf*. #f*27£/^u 
^-h^28^r^1-i.7?I^lc#^S/^7'xls^fflx^y>^(^'tt^^:)29A<lSltt»t^rt^i.o 

[0020]*f=.^^21lCl*.#{*27A<i3e*tir^i)tIa37KS*"Xfil^24alzaS^i>7K^*XAP31t, # 
^*27^ieS^TL^^L^fill(7)7K^**XiiK24b|r3iii■r'5)7Km**xai□32A<|6ltb^^Tt^T. 7Km**XAP31 
l****XtlttJ»14*^Ur*3l8«tSei3I=««l*n. 7k^*'xaiP32l*7Km*lX^t±JiESl4^L-C7K^7 
**X^H1SS1 2Kfg$i£;h,T^£>. LfcAto-C. Ml*5<fe^M2IC^-r &o\Z* X4f ^^6T'ME^+lfc7K^*f^A<7K^ 
#XAP31fr£7Kfg:tfXiIi&24alCSA$;^ 

£&24alcSA$tt/=7K^**XI*7K^*rX3iS|24blcg5tttiL. *C>IC7Km**xaiP32A^«i7K^y*''X^mSSl 2^ 
[0021]fcfc\ffiiS1MEIHg#20£«jrti>^fc<7>5*>*^ 

@;Hfct<D£<£ffl-f 3<7>7!><#£L<. 7H-r-f21 . #{*27. Xt" ^SKI*;^ >^X&<&lM*a®7;^V-^'^- 

M£^Lfc7;^£x^Afc£*?!><#^fcy.^A':77A22IC^ 

[0022]CO<fe3IC^^Hfc^F5MEiSS#20^l*.fi^ffM23rtO^m<7)E?3iX^U>^29(7)ft^7JA< 
•5T-l'-V^A22a)±ElC#ffl-r'5$SS. C*tblcS-P*<^1<73it7]^-1'-V^A22a)±®ICT(S]#IC^fflL. - 
7? . 7Km**XiiK24art(D7Km*'X<7)E?jA<^-('-Vy7A22<7)T®lC^ffl-r-5l!S*. C*tlC»c5<fg2<7)$f 
^-f-V77A22(DTffilC±|fi|^|C^ffl-rS. *LT. ^^^221*^^,^1 <7>lf*li:1g20>fi2)<£if rt^fC 
£ie£*vtiKC<t<!:fc-5o "TW^ *2<D*t*j&«*l <7)Jt7Jcfcyt.'h^<t#lcl*y^-V^7A22lcT(S]#cD^A< 
«UBU#f*27£/N*;u:?v-h8028Kfgifi£^^ 

yt*#<fcof=<!:£KI*$VA'77A22fC±fi#(D^ 

[0023]<tC?>r*. {l^EM23IC«^^ni>^^(DI±7Jl**V-K^XE<tl5ISI^Sr*fcy.7Km*rXiiSS24a 
lc«ie*n6**^©ffiAI*Ty-Ka#^EtSlSHa^*«.Lfc*«oT.«M«BEH»#20l*.*V— 
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[0024]*-LT. Z<Dmi&<DMmG>Mfflg;&m&#-l OlZfc^TI*. ffl#&MX*Zf t )>729t<Zffi£ixXl^Z>& : j 
IC|6SL(^^nI^.P^#tt^lCfct^T^^U>y29<7)^^^A^A'^A22l^ffl•r'&J; ; 5lCiS^L).5. 

Ffl#tt^irfcNf>5X^U^29(DM^lc«f5-rSffi^^^Ml±(D±MPiimlc|g^-r'5„ COJ;5lciS 
S1-§<!:,aFB^S*<Pliml^TO < t#ICl*^1<D«*7!)<m20*t* t fey ; t^ < t^€»<75T-. #^27^/<;U^>-hSl52 

#{*27#/\*;U^>-h^28;!>^|§tflflLT|§S#U 7K^**XjlK24artO)7K^**^7K^^*rx^aiiESl 2^ 

m&E.tf±mmp\™&LTiztji%t#W27i)</<)i,z?i'-bn28\zm&Lxffl&i-% 

')l/<f29<Dttmi3F. filP^Mff <D±PHiPlim. V4 J ?Z>=?J±22<D-&mS£0)T&\Z\Z > '&&tftfLtLtZ> 0 
F=Plim-S[0025]£f=. CKBgilSlSWSlcfclvci*, /*-S?#8<Z)|i8#iafil-Cfc.5MEiLiAPl flifflSEEIifi 
#20©^#SlteT?fc£±MPIim£y*/Jx£<fS5£t-S.C^ 

s^/^-v^sicfey^MJiro^aA^^^, b*b&i sftfffcaattarcaft-rscitf-T?**. *lt. a 

HSS;&««fflaEBB#20©M#Btt«fcy*:fc£fcofc£*lcl*»/<^;?#8lcjta^ 

»=Ffi*iBCLfcB*l::*. ffi|H]MSSaB#20fiSllllc^l!iLr@{*B» : fSfffaili©®S$l»±L. 7x— ju-b 

[oo27]a3iianssns#2oa>ia!B&B^3EL^:X»«iT*ft«. -r»fr*>.]ii3g)g!ii?i* > 7km^**xn 

4XB1 1 fc***7j!rx#ia*i 2i*»«-t****7*fx«Witti 6f::«IHaEB»#20*Ki*-ci*.6. *LT» 

7K^7**^15|1|X]IS1 1^3iEtT.S7K^^**XA<7K^^**XS&1 6&frLTB2(PaBagBg#20<PakBffX 
AP31 ^&**ifxatt24alC3iA**U« Q £t>fC s a>^Uy-9-2"CllPffi**Lfcffift*<ffift«*»A»1 7^L 
rffiJM»ATL25A^fi*a*23lCa»A*^*.^©J:5lC|WLfcaiBI«Eai*#20l=«koT*.«MftflE*<P 

iim*a3Lfc»*icaiB*£E«a#203^M#Lraw*ffi**^***ctA<Tf#.Mi<»»a<o*<Dtra«©ff 

C0028]C»2©*a©»»]B4tt/<— 5?#8tam*ffi»a#204:t-i*'(fcLfc«**LTt^.<Cj3.CC:T?l* 

-#<b**ifc#^#*ffifi±. ann«E«a#2otp? < s:ci:tr*. z\<r>mmmm.mm^2o<D^\z^ #742 

■l t*3iBE?<( J r7 1 7Mm&)22b* m^EE2L23t.*3SlSxm&24, 24a, 24b,k. BMA7L2S&. X^A26 
#t*27<t. /-?;U^>-hg|528t. / WTX»gffl^'J>^29t. *ff£:tfXAP31 fc, *3R*fXffiP32*«3l 

■ci**. #i*27i*. /<— 5?#(0#{*T»*stt*i=aiBaana#fl)#{*T?**y, ut#o-c, ##27***l 

Tl**. ra>aM*EBB#20T?l*. X^A26A<^^:77A22<D±til::tStfTl''-C. > X^A26a>±4SlC/^— 
S?#ffl<0:*7>5^</<— $/#©B»«)35j&<ttltS>;KTfcy»»l^ 
£:7^>v^iK^36jbt|Slt£;ftT^^ 

'[oo29]c©awjaaaa#2o*iiriftLfc/<— s?#8tLraa*i±*i*i=i*. vixy-fKffla-fjncass*sSL 

■C«»5i:L.^>S?-V35*^y>^29<D(t»*ICtt:LT±*lcgi*±lf*Ctl=J:y»##27*/<^^>— K 

ffl28^&am*-a-M#f6. -ttttt* /*-s?#fci/c©*H*27B\ a»»fi#*a»*'rs>^tf*a»»(^' 

7>i?-^35. Vl^/'TKffl34 , ^37}lCj:oTManf^$tl*. 

[0030]^fc.X7 L A26^LT#f*27IC^^*lll|22ICli^#M23I^^SSlOJ±*fcJ:t/X^y>y2 
9a>W»*lca^<»1<D«*t. *«**xa»24art«)*««'X<DS*lca^<«2fl)a*A«.»lR|Lr^fflLT 

fcy^©aa22i*#{*27(D#M«aatff3a»«P(aMaffHa#©H»»)i:Lr<oaa*WLri^.-r 

ttjWrb*US:i*»aj&<£i:T, «flflftff #±BttPlim*B5lfc£*fcr*. |JrfBH2(7)it*iA<HirlB^1 *y* 
*t<f-60)Tf» #{*27#/<;i/^v— MS28**e>BIH)LTM#U *B#XBB24al*J<D*«#X£**a-7#X# 

ttissi 2^ir2i*<Lr. aaas *»^*-&*«fc5tffffl-r*. amaa ©a*ti:tic#i*27*<H#*iRi 

ic»*.am*aE*<±»ttPiimiaTicftftt#<*27A</<;u^>— hsu28i=*aLTH#-i-«. 

[0031 ]c<z>«»3ic. / <— 5?#taHaffaa#*-(*<bi-*i. •>XT-Aa>«fiaaft*-o«c,-r^i:A t "e#« a 

[OO32]C«HJ!>B160>JI*B3iiiJ. C<DBBIiflr»Lfc*a<D»Bf=R&ft**<B^I*fcl*. B*l*, ^LfeHJlEO) 

»aii. 7y-Ka#xa**v— Ka*xEj:yt**<ftij»t'*«»aa!i*>XT-Ai=i3it*aH«ffa»icaM 
Eaa#*fflL>Ti^**<.*v— K«*fxE*T/-K«ifxE«»:y**#<ww-r*«»«/ s i!i*>xxAizteif-&ffi 

n«EEa»lc«MEBB#20*ffll^::£*,prBT?*$. 
[0033] 

fe*i^i**v— Kaaictta*tL*aib#j*^(DE*A<«»«*<Da*ic*i:ra<burt,aMaa*/<— s?^ 
taMaEEaa#<Dt^r*t^ftstM*a*T?awr*^t*<^**<DT?»^XT-AS!i*t«T*-B-*cia<«»a 

■e**fct^5«*tfc»*A*a**i*. w=. ar^SEiis^i*. M*fca«MttfEMi=j:yaa*££aaa>tiB 

lcaSr*<0T? s vX^AIcmaW<Ch^U^CfrKICtiE®IC^»L.7i-;U1r-^0)iS^tator®ttT 
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